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BASIC- ABSTRACT: 

At the start of a current pulse, a piston (5) is given movement and a 
pressure 

differential is formed of liquid gallium (6) on the ends of a copper 
rod (3) , 

causing movement of the rod and of the gallium. The current of a 
source passes 

through the flange and the wall of one hemisphere of a chamber (1) 
and then 

through the gallium- filled gap to the rod (3) , before returning to 
the source 
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through the other hemisphere. . The force of the toroidal magnetic 
field inside 

the chamber is received by the hemispheres and the rod and a 
container ( 2 ) with 

a bellows are not subjected to axial stretching force. Current 
pulses are 

continued until the rod (3) is at the limits of the internal 
container ( 2 ) and 

heat generated because of resistance losses, is passed out through the 
gallium 

and coolant circulated in tubes (9) . During the next pulse, the rod 
is moved 

in the opposite direction. 

USE - Used for the generation of pulse magnetic fields in 
electromagnetic 

systems of thermonuclear devices. 
ADVANTAGE - Power consumption is reduced. 
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(54) OBMOTKA TOPOMAAXlbHOrO HO/l^ MMnyJlbCHOf^ TEPM051AEPH0P^ YCTAHOBKH 

(57) Pecf)epaT: 

HcnonbaoBaHne: b rexHi/iKe nMnynbCHwx 
MarHMTHbix nojieC^. b MacTHOCin b 
3JieKTpoMarHi/iTHofi CMCTeMe lepivionAepHoC^ 
ycraHOBKM. Cyu^HocTb naoOpeTeHun: b o6MOTKe 
ToponflaribHoro nojin (OTD) HMnyjibCHOM 

TepMOyiASpHOM yCTaHOBKH, KOTOpafl COAepJKMT 

Hapy>KHyio nonyio npoBOAJiiMyK) KOHcipyKi^Mio 
ToponAanbHoC^ c|)opMbi 1 n KOHTaianpyiotuyK) c 
HBM eMKocTb 2, sanojiHeHHyto >kmakmm MejannoM 
6, BO BHyrpeHHeC^ ewKocin coocho Hapy>KHoCi 
KOHCTpyKUMM pasMetueH MerajinnMecKUM 
cTep>KeHb 3 c B03M0>KH0CTbK) nepeMeii^eHMfi 
BAO/ib masHoCi ocm cuMMerpnn HapyjKHOf^ 

KOHCTpyKL^MM. Hapy>KHafl KOHCTpyKL^MW 

BbinonHena b sMAe eAMHOi^ cnnouuHOM Kaiwepbi c 
HeHTpanbHbiM OTBepCTnew Ann pasMeu^eHMw 
BHyrpeHHet^ ewtKocTn c kmakmm MerannoM n 
CTep)KHeM. 1 3. n. <p-nh\, 1 nn. 
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(54) TOROIDAL FIELD WINDING OF PULSED THERMONUCLEAR MACHINE 

(57) Abstract: 

FIELD: pulsed magnetic fields; 
electromagnetic systems of themnonu clear 
machines. SUBSTANCE: toroidal field winding 
of pulsed themnonuclear machine has external 
hollow conducting structure 1 of toroidal 
shape and vessel 2 contacting the former and 
filled with liquid metal 6; internal vessel 
coaxial relative to external structure 
accommodates metal rod 3 nnounted for 
displacement along main center line of 
external structure. The latter is, 
essentially, single solid chamber with 
central bore to receive internal vessel with 
liquid metal and rod. EFFECT: improved 
design. 2 ct, 1 dwg 
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H3o6peTeHvie othocmtcr k rexHUKe 
MMnyjibCHbix MarHMTHbix nojiev^ n 
npeAHasHaneHo aha ncnonbaoBaHUfl b 
oneKTpoMarHMTHoi^ CMCTewe repMOflflepHoC^ 

yCTaHOBKkl. 

MasecTHbi o6motkh TOponAa/ibHoro nonn 
(OTn). coflepjKau^ne npoBOAfliMyto KOHcrpyKi^mo 

TOpOMAanbHOM Ct>OpMbl, BbinOJlHGHHyiO 

cnnouJHov^ HawoTKOM aneicrpn^ecKoro npOBOAa. 
nn6o cxx^iaBTieHHyK) na waccuBHbix i^enbix 

BMTKOB KTIMHOBMAHOrO Ce^eHMW [1] OAHaKO B 

TaKoC^ Oin aarpyAHeH MOHTa>K n AeMOHTa>K 
BHyipn Hee yariOB lepMO^AepHoCi ycraHOBKn, 
Hsnpuwep BBKyyMHoi^ Kawepbi, a laioKe 
HeB03MO>KHo pasMeu^eHne BHyrpn OTFl KaryLueK 
TopoMAanbHoro MarHHTHoro nojifl Ana 
noBbiiueHMn mx actJcJjeKruBHocTn. 

MsBecTHbi OTD nMnyribCHbix lepwoflAepHbix 
ycraHOBOK, cx)Aep)Kaii^kte BHyrpeHHtoio n 
Hapy>KHyK3 npOBOAJiiMne KOHcrpyKLiMM, Koropbie 
sjieKipuHecKM M MexaHMHecKH CBJiaaHbi Me)KAy 

CO6OM 3JieKTpMMeCKMMM KOHTaKTaWM 

(paa-bewHUMM coeAHHeHMflMn) [2] flnn cx)3AaHMa 
TopoMAanbHoro MamnTHoro nona b oGmotkb 
nponycKaeicfl a/ieKipn^ecKUM tok, KOTopbiC^ 
npMBOAUT K Harpesy npoBOAHUKa OTD. 
nocKOJibKy npn saAaHHbix paaiviepax yciaHOBKn 
nonepeMHoe ceneHkie BHyrpeHHei^ KOHCTpyKL\HM 
OTn orpaHUMeHO, to MaKCHwajibHaR 
TeMnepaiypa AocTuraeTca bo BHyrpeHHeM 
i^eHTpanbHOM ceMeHHH OTR. 3HaHeHM5i nojiHoro 
TOKa OTn M AnnTeribHOCTM MMnyjibca TOKa 
orpaHMMeHbi npeAeiibHO AonycTMMOi^ 
TeMnepaiypoM. Kpowe roro, BcneAciBue 
AaaneHMfl MamnTHoro noJiR HapyjKHan 
KOHCTpyKL^MH OTD pacTflrkiBaeTC«, a ycujine 
nepeAaercji nepea ajieKTpuHecKne KOHtaKTbi Ha 
BHyTpeHHtOK) KOHcrpyKUMK) OTFl. noBbiLuafi 
ypoBSHb MexaHMHecKMx HanpflxeHMM b cawoM 
yaKOM ce^GHMM o6motkm. flpn gtom CHM>KaeTcn 
HaAe>KHOCTb pa6oTbi aneiapuHecKMX KOHxaiaoB. 

HsBecTHbi OTD nMnyjibCHbix lepMonAepHbix 
ycraHOBOK, coflepKau^ne eMKOCTb c )khakmm 
Mera/inoM, KOTOpas ncnojibayeTCJi b KanecTBe 
BHyrpeHHeC^ npoBOAfliMet^ KOHcrpyKL^Mn OTfl. 

npH 3T0M >KklAKMf^ MeiaJlJl BbinOJlHRei Cj)yHKL^MH 

cKonb3fiLuero sjieicrpuMecKoro KOHTaiaa [3] 
OAHaKO M3-3a oTHocMTejibHO ruioxoC^ 
3/ieKTponpoBOAHocTM >KMAKoro Meianna Becbwia 
BennKM pe3ncTMBHbie norepM mol4hocth b 
oSMOTKe, HTO npuBOAMT K npo6neMaM 
TenjiooTBOAa n orpaHUHUBaeT B03M0>KH0CTb 
noBbiLueHnq roKa m TopcuAanbHoro no/if» a 
o6MOTKe. Kpowe loro, na-aa Mrfl-3cj5ct)eKTOB. 
BbtasaHHbix Ha;iM4MeM b ycTanoBKe MamnTHoro 
nonn, sHannTenbHo B03pacTaeT MoiMHOCTb. 
Heo6xoAHMan aha npoKaMKH >KHAKoro Merajina 
Bflonb masHOM ocm ropa. 

SaAaMei^ M3o6peTeHH5i HBnneTCR cHVDKeHne 
noTpeenaeMoC^ moli^hoctm Ana o6motkm, 
cx)Aep>KatneC^ napyKHyio nonyto npoBOAf^^yw) 

KOHCTpyKL\MK) TOpOMAanbHOt^ Ct>OpMbl H 

KOHTaKTnpyioL4yK) c HeC^ BHyrpeHHiOK) e'MKocTb, 
3anojiHeHHyio >ki/iakmm MerajinoM. SaAaHa 
peLuaercfl rew, '^to bo BHyrpeHHet^ eMKocTH 
CX30CH0 Hapy>KHoCl KOHCTpyKL^Mn paaMeu^eH 
MerajiJin'^ecKut^ CTep>KeHb, npn stom Hapy>KHafl 
KOHCTpyKi4Mf» M BHyTpeHHRfl eMKOCTb BbinoriHeHbi 
M ycTaHOBfienbi c B03MO>KHOGTbK) nepeweu^eHUfl 
cTep)KHfl BAOJib masHoi^ ocu cmmmstpmh 

Hapy>KHOM KOHCTpyKl4MM. 

TexHM'^ecKMi^ peaynbrar saKmoHaercJi b tom, 
mto npoBOAHMOCTb TBepAOTO MaTspkiana 
cTep)KHJi, Hanpuwep msam, cyiAecTBeHHo 
6onbLue npOBOAnwocTH >KHAKoro MBTanjia, 
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HanpuMep Haxpua nnn ra/innfl. mto cHM>KaeT 
noTpe6nfleMyK) MOU^HOCTb. Ho cpaBHennK) co 
CKopocTbK) )KHAKoro MeTa/ijia cKopocTb crepjKHa 
MeHbUje, HO 3TO KOMneHCHpyeTcn Tew, hto 
o6i>eMHafl TennoeMKOCTb crepKHfl eojibiue, m 
Kpowe Toro, sto ocna6ji«eT He>KeraT8nbHbie 

Mrfl-3Cf)4)eKTbl npH ABM)KeHHM B MarHHTHOM 

none. 

SaAanef^ M3o6peTeHMfl RB/iJieTCfl TaK>Ke 
CHH)KeHne waccbi napy^Hux ckinoBbix 
KOHCTpyKUMf^ OTfl. SaAana pemaeTCfl tbm, hto 
Hapy)KHaR KoncTpyKm/ia o6motkvi BbinojiHeHa b 
BMAe eA^HOM cnnoLUHoE^ Kaiviepbi c 

l^eHTpa/lbHblM OTBepCTHeM, B KOTOpOM 

pasMeLuaeTCR BHyTpeHHwn eMKocTb oBmotkm. 

TexHunecKuCi pe3ynbTaT 3aKniOHaeTCfl b tom, 
HTO Hapy)KHan KOHCTpyKUMfl OTn, 
npeACTaB^HiOLMayi co6om eAunyjo cnnoiUHyK) 
nonyjo Kawepy cctjepuHecKoii mjim 
3nnMnTMHecKofl (i)opMbi, mmsot npn saAaHHotl 
TOJiiAnne Han6onbiuyio npoHHocTb noA 
BHyrpeHHUM warHHTHbiM AaBrenneM. 
UeHTpa/ibHoe OTsepcTue npn 3tom yKpenneno 

LUTyi^epOM, KOTOpblM flBJlfleTCH BHyTpeHHWfl 
eMKOCTb KOHCTpyKUMM. flonOflHUTBnbHblX 

CMJiOBbix sjieMBHTOB Tuna o6>KHMaK)iAMX Konei; 
uriM CTflrnBaioinMX LunnneK b napyjKHOf^ 
KOHcrpyKL^MM He Tpe6yeTCfl. 

CeneHMe OTR M3o6pa>KeHo na npHseAeHHOM 
HepTe>Ke. 

OSMOTKa nMeei Hapy)KHyio KOHCTpyKi^Mio b 
bha© cnnoLUHoi^ 6pOH30Boi^ KaMepbi 1, 
cocTonu^eM M3 AByx nonyccfjep c OTBepCTnyiMn, 
KOTopbie yKpenjieHbi ujTyi^epaMn. LUTyi^epbi 
GByi3aHbi cMJibct^OHOM M o6pa3yioT repMeTMMHyto 
BHyrpeHHioio ewKOcrb 2. Bnyrpn eMKOCTH 2 
pa3MeLi^eH MeAHbii^ CTep)KeHb 3. BAonb ocm 
cTep)KHR 3 eMKOCTb 2 MMeeT narpyOKM 4, b 
KOTOpbix ycxaHOBTieHbi nopLUHki 5. rionocTM 
Me>KAy CTep>KHeM 3 m nopujHflMH 5, a TaK>Ke 
3a3op Me>KAy eMKOCTbJO 2 m CTep>KHeM 3 
3anoriHeHbi >kviakmm ra/iJineM 6 (Tnn=29°C). 
3tot 3a3op c >KMAKMM raJifineM npeACTasnfleT 
co6ot^ >KMAKOMeTaJiJiMMecKni^ CKonb3nL4nCl 
sneKTpuMecKMi^ KOHTaKT 7 TaK, HTO KaMepa 1 
CBfi3aHa sjieKTpMHecKM c >KMAKMM MeTannoM m 
cTep>KHeM eMKOCTM 2. Ha naTpyGKax 4 KpenflTCfl 
Tpy6bi 8 Anfl npOKaHKn xnaAareHTa. Hapy)KHbie 
ct)xiaHUbi nojiycct>ep CTWHyTbi Me>KAy co6of^ 
n30JiMp0BaHHbiMM unnjibKaMM Mepe3 
3JieKTpoM3on«!4MOHHyK) npoKTiaAKy 9 M 

npMCOeAHHeHbl K MCTOHHUKy TOKa. 

B Hanane nwnyjibca TOKa nopiuHH 5 

npHBOA^ITCfl B ABM>KeHHe M C03AaiOT pa3HOCTb 

AasneHMi^ KHAKoro rajinuR 6 na Koni^ax CTep>KHa 
3. 3to BbisbiBasT ABM>KeHMe CTep>KHfl M rannnji. 
Tok MCTOHHMKa npoxoA^T no c|3naHi4y n cTenKe 
nonyccf>epbt KaMepw 1 n nonaAaeT Hepe3 
sanonneHHbiC^ tohkm cnoeM rannuR 3a3op 
()KHAKOMeTannMHecKHM CKOJibSflii^nCl KOHTata) b 
MeAHbiR cTep>KeHb 3, nocjie nero B03BpaiAaeTcn 
K MCTOMHMKy Hepes APyryto nonyc4)epy. 

flaaneHne ToponAa/ibHoro MamnTHoro nonyi 
BHyrpM KaMepbi 1 BocnpuHUMaeTCR 
noJiyc4)epaMn KaMepw, a cTep>KeHb 3 n eMKocTb 

2 C CMnbCt)OHOM He HCnblTblSatOT CO CTOpOHbl 

nonycct)ep oceBoro pacTfirnBaioiAero ycunnyi. 
MMnynbC TOKa npoAonjKaeTC^ ao tsx nop. noKa 
CTep>KeHb 3 HaxoAHTCfi b npeAenax snyTpeHHeC^ 
eMKOCTM 2. Tenno, BbiAennBiueecfl M3-3a 
peancTMBHbix noxepb, OTBOAHTCfl Hepea ra/inuM k 
xnaAareHTy, KOTopbift qi/ipKynnpyeT b Tpy6ax 9. 
Bo BpeMfl cneAyJOLi^ero nMnyjibca TOKa 
CTep>KeHb 3 ABVDKercq b npoTMBonojio>KHOM 
HanpaB/ieHMM. 
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ripn oflUHaKOBOi^ nnoTHOcTM TOKa 55 
MA/m ^ B nonepeMHOM ce^eHnn BHyrpeHHet^ 

KOHCTpyKL^MM o6mOTKH. OflUHBKOBOC^ BblCOie 
KBMepbl 3mm OAUHBKOBOCl HpeAS/lbHO 

flonycTMMOfl Tewneparype oCmotkh 95*^C 
MBKCMMajibHaji AnmeribHOCTb MMnynbca tokb b 
npoTOTune cocraBJiyieT 4,5 c, a b sasBJiflewoM 
M3o6peTeHHM OHB onpeAe-nneTcn riMLUb A^^iHOf^ 
CTep>KHfl M cocTasriReT 6,1 c npn cKOpocTn 
CTepKHn 0,68 m/c m npn ero no/iHOM fxnme 7 m, 

Oopwiyjia M3o6peTeHMfl: 

1. 06MOTKB TopoMfla/ibHoro nojin 

MMnyJlbCHOC^ TepMO^AepHOC^ yCTBHOBKH, 

coAep>'^au^an Hapy>KHyK) nonyio npoBOA^iiMyK) 



10 



KOHCTpyKm/IK) TOpOMABJlbHOCl CjKJpMbl H 
KOHTBKTHpyiOLMyK) C HBPi BHyipeHHlOK) eMKOCTb, 

sanoriHeHHyio >kmakhm MerannoM. 

OTJikiHBioinaflCfl IBM, ^To BO BHyipeHHevi 

GMKOCrU CXDOCHO HSpyjKHOt^ KOHCTpyKUMM 

pasMeti^eH MeiannnMecKnC^ cTep>KeHb, npv\ stom 

HapyJKHBH KOHCTpyKL^Mfl M BHyTpeHHflfl GMKOCTb 
BbinOJlHeHbl M yCTaHOSneHb! C BOSMOKHOCTbtO 

nepeMeu^eHUfi CTep)KHR SAonb rnaBHoC^ ocm 

CMMMBTpMH Hapy>KHOM KOHCTpyKqVIM. 

2. OOmotkb no n. 1 . oT/in'^aioiuaacfl TeM, hto 

HBpy>KHafl KOHCTpyKL^MJI BbinOJIHeHa B BHAe 

eAi^HoCi cnjiouJHoPi Kawtepbi c qeHTpajibHbiw 

OTBepCTHeM. 
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